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[Background/Aims] Protein aggregation is the principal component of numerous protein misfolding 
pathologies termed proteinopathies, such as Alzheimer’s disease (AD), Parkinson’s disease, prion disease, and 
AA amyloidosis. For example, in AD, the amyloid-β (Aβ) and the tau aggregate in the brain of patients. 
Therefore, the aggregation inhibitors have great potential for the prevention, treatment, and research of 
proteinopathies. Recently, we developed a microliter-scale high-throughput screening (MSHTS) system of Aβ 
aggregation inhibitors using Qdot nanoprobes, though some challenges remain such as the ability to generalize 
this system so that it can be used by anyone and for any sample. In this study, we developed an automated 
system that can evaluate the protein aggregation inhibitory activity of many heterogeneous samples rapidly and 
accurately, and evaluated crude extracts from plants collected in Hokkaido using the developed system. 
 
[Methods] The stepwise-diluted samples, 25 µM Aβ, and 25 nM QD nanoprobe were mixed by Automated 
Workstation (JANUS G3, Perkin Elmer) and incubated in a 1,536-well plate at 37°C for 24 h to induce 
aggregation. The formed aggregates were observed by an inverted fluorescence microscope (ECLIPSE Ti-E, 
Nikon). Standard deviation (SD) values of fluorescence intensities of 432 × 432 pixels in the central region of 
each well were determined by the General Analysis program (NIS-Elements, Nikon). The half-maximal 
effective concentration (EC50) was estimated from the SD values by Prism software (GraphPad) using an EC50 
shift by global fitting (Asymmetric sigmoidal, 5 parameter logistic) according to our previous method. 
 
[Results] We successfully developed an automated microliter-scale (5 µL) high throughput screening system 
with 1,536-well plates for amyloid aggregation inhibitors using quantum-dot nanoprobes. Screening 504 crude 
extracts revealed the relationship of Aβ aggregation inhibitory activities of plant extracts using a plant-based 
classification. Within the eudicots, rosids, Geraniales and Myrtales showed higher activity. MSHTS also 
identified three chaperone molecules as tau aggregation inhibitors. These results demonstrate that our 
automated MSHTS system is a novel and robust tool that can be adapted to a wide range of compounds and 
aggregation-prone polypeptides. 
  



















【方法】 段階的に希釈したサンプル、25 µM Aβ、25 nM QDナノプローブを自動分注装置により混合し、凝
集を誘導するために1,536ウェルプレート中で 37°C、24時間インキュベートした。形成した凝集体は倒立蛍光
顕微鏡により観察した。ウェル中心部の 432×432 ピクセルの蛍光強度の標準偏差（SD）値を分析プログラム
（NIS-Elements、ニコン社）により決定し、その値から 50%効果濃度（EC50）を Prism ソフトウェア（GraphPad）の
global fitting法により決定した。 
 
【結果】 我々は本研究により、5 µL の微量スケールで、1,536 ウェルプレートを用いたハイスループットスクリ
ーニングが可能な自動化システムの開発に成功した。実際に 504 種類の北海道産植物の粗抽出液を評価し
たところ、その活性が植物の分類に関係することが明らかになった。活性が高かった真性双子葉植物バラ類
の中でも、フウロソウ目とフトモモ目の活性がより高かった。さらに、MSHTS 法は 3 種のシャペロンがタウの凝
集阻害活性を有することを明らかにした。これらの結果は、今回開発した自動化 MSHTS システムが、幅広い
化合物や凝集性ポリペプチドに対応可能な新規で強力なツールとなることを証明した。 
 
